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Selected Passenger Mobility Parameters
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Part I: Mobility Status
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Motorisation rate

Figure 2.3. Passenger car ownership by region
Passenger car per thousand inhabitants, baseline scenario
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Passenger kilometers

Figure 1.9. Passenger-kilometres by private car
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Passenger kilometers

Figure 2.1. Demand for passenger transport by mode

Billion passenger-kilometres, baseline scenario
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Statilink 4z=mw http://dx.doi.org/10.1787/888533442391



CARL
VON

OSSIETZKY
universitat|OLDENBURG

Part I: Mobility Status

Passenger kilometers

Figure 2.1. Demand for passenger transport by mode

Billion passenger-kilometres, baseline scenario
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Part I: Mobility Status

Passenger kilometers

Figure 2.1. Demand for passenger transport by mode

Billion passenger-kilometres, baseline scenario
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Passenger kilometres: Modal split

Figure 2.5. Urban transport demand by mode

Billion passenger-kilometres, baseline scenario
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Passenger kilometres: Air travels

Figure 2.6. International air transport demand by region
Billion passenger-kilometres, by region of origin, baseline scenario
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Fatalities
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Road fatalities per million inhabitants (world)
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Travel demand growing worldwide,
spurring increase in private motorization

Status of Passenger Mobility
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Figure 1: Share of Transport Sector GHG Emissions by Mode (2015)"
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Emission gap growing, but low carbon

@ Transport

U transport has high mitigation potential

gap of 16 Gt

BAU and Low Carbon Pathways
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@ Transport

U transport has high mitigation potential

gap of 16 Gt

* Business-as-Usual (BAU)
pathways project further
increase, up to 18 Gt CO,

* For transport to contribute
to the 1.5 degree Celsius
goal of the Paris Agreement,
CO, emissions have to go
down to 2 Gt CO, by 2050

Source: SLoCaT 2018

Emission gap growing, but low carbon
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https://www.iea.org/data-and-statistics/charts/global-co2-emissions-from-transport-by-sub-sector-in-the-net-zero-scenario-2000-2030
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Transport measures in NDCs lack
@ stronelyon ambition and comprehensiveness

passenger
transport
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Part I: Mobility Status

Figure 6: Transport Demand Drivers and Impacts (2000 to I]1 77
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Figure 38: Walking and Cycling for Transport by Income Group®®
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Summary

* Global passenger transport demand -2 still growing, (mainly in
Asia: coupled to economic development)

* Motorisation rate -> saturation ca. 600 private cars / 1000
inhabitants

 Major driving forces for a transition: environmental concerns

* Trends for a change (public and private) = still marginal

e Passenger mobility = individualism and freedom in the modern
society



AR i '
VON
e P —

Content

Part |: Mobility Status

— Indicators
— Global Facts and Trends

— Summary

Part II: Ways out?
— RE Supply
— E-mobility
— Side effects

References



CARL !
0SSIETZRY
universitdt|OLDENBURG Part ” WayS Outr)

Mitigation Strategies

Key -
Elements S hlﬂ:

Definitions Avoid and reduce the need Shift to more environmentally Improve energy efficiency of
for motorized travel friendly modes transport modes
TCC-GSR Urban Public Railways Walking and § New Mobility
Policy Transport Cycling Services
Examples

Source: SLoCaT 2018



CARL .
VON
MOLDENBURG Part”;Ways out?

Mitigation Strategies

Sufficiency Efficiency

Definitions Avoid and reduce the need Shift to more environmentally Improve energy efficiency of
for motorized travel friendly modes transport modes
TCC-GSR Urban Public Railways Walking and J§ New Mobility
Policy Transport Cycling Services
Examples
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Mitigation Strategies

GSR 3rd edition First
i i Key -
Insights_Final for o ey Shift ‘

dissemination

Reduced million barrels of oil per day in advanced economies

-0.4 -0.3 -0.2 -0.1 0

Work from home up to three days a week 10N KON KON KON IOW IO KW KW KW KW KW W W W ICW KW W W W W Y

Avoid N T T T — - —— —

Implement car-free Sundays In cities K IO ION 0N KON ICW KW ICW W ICW KW W KW KW W KN ECW Y Y KX Y

@ Alternate car access to roads in large cities EEEEEEEEEEE

Reduce business air travel EEEEEEEEEEEEEEEE

) Incentivise public transport, micro-mobility, walking and cycling fofofofofofofofofofofofofofofo

Increase car sharing and adopt practices to reduce fuel use 10N N I0N IN 0N 10N I 0N 10N 10 100 0N I 1 10N N I I i i N

b & & & & & & & & & & & & & & & & & & & O |

Use high-speed and night trains instead of planes iDoooO

b % & & & |

— Reduce speed limits on highways by atleast 10kmh BSOSO OOOOOODO0DODoooooD

( ' > Promote efficient driving for freight trucks and delivery of goods COODODOODOOOODOOOOOn
\

Reinforce the adoption of electric and more efficient vehicles ioDoOoo


https://tcc-gsr.com/wp-content/uploads/2023/03/TCC-GSR-3rd-edition-First-Insights_Final-for-dissemination.pdf
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I. Consistency: RE for E-mobility?

Figure 51: Share of Renewable Energy in Transport in 2015%%
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Source: SLoCaT 2018
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I. Consistency: E-fuels (or “E-fools” (from: Te, 2021))?

Production process for hydrogen, P2G methane and P2G fuels from sun and wind Figure 7.2

Electricity from renewable energy Methanation

Synthetic
methane

(based on
renewable energy)

Electrolysis

Hydrogen
H, o,
Synthetic gasoline
Synthetic diesel
Water Synthetic kerosene
(all based on

renewable energy)

Fischer-Tropsch process

Source: AGORA, 2017
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Part Il: Ways out?

I. Consistency: E-fuels (or “E-fools” (from: Tg, 2021))?

GHG emissions relative to energy consumption in 2020 (well-to-wheel) Figure 71
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2 Electricity in BEV (EU mix) 6 Hybrid gasaline (petroleumn) 11 Ethanol (sugar beet, used in E10 blends)
3 Hydrogen in FCEV (wind) 7 Diesel (petroleumn) 12 Biomethane (maize)
4 Hydrogen in FCEV 8 Gasoline (petroleum) 13 Biomethane (municipal waste)
(reforming of natural gas) 9 Natural gas (CNG) 14 Syndiesel (B2L, waste wood)

15 Syndiesel (P2L, renewable electricity)
16 Synmethane (P2G, renewable electricity)

Source: AGORA, 2017
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I. Consistency: E-fuels (or “E-fools” (from: Tg, 2021))?

Wie effizient sind E-Fuels? , ,
Eine 3-MW-Windkraftanlage

Energiequelle Energietrdager  Antrieb Llokal versorgt...
emissionfrei (Kleinwagen mit einer Laufleistung von 20.000 km p.a.)
i i, iy i i iy i
y Strom Elezroauto.mit ja ﬁﬁﬁﬁﬁﬁﬁ
/ ey Batterie (BEV) i i iy i i i iy
ﬁﬁo‘ﬁﬁ 1600 Fahrzeuge

o

Wasserstoff Elektroauto mit ja &\ ﬁa ﬁ.\ ﬁa
2.B. Brennstoffzelle ﬁa ﬁ‘ ﬁa ﬁ
1 Windkraft- [FCEV)
anlal:e o oy iy Sy 400 Fahrzeuge
3 Megawatt
2000 Stunden
pro Jahr a

@} ®
eFuel Auto mit nein
Verbrennungs- oA
motor (ICE) A il g
Ry G i 250 Fahrzeuge
Quelle: VOE cc-by-sa Heinrich-ball-Stiftung

Source: E-Fuels im Vergleich: Energieaufwand, Kosten und Nachhaltigkeit - emobicon® | Die eMobil Experten!



https://emobicon.de/e-fuels-vergleich-energieaufwand-kosten-nachhaltigkeit/
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I. Consistency: E-fuels (or “E-fools” (from: TE, 2021))?

100

N - (=)} co
o o o o

Lifecycle CO2 emissions (gC02e/km)

o

BEV (average EU grid)  e-petrol (mix of e-petrol (mix of grid
natural gas and electricity and
renewables) renewables)

® Battery @ Vehicle production (excl. battery) @ Use phase (incl. upstream)

Source: TE, 2021. Efuels in cars briefing (transportenvironment.orq)



https://www.transportenvironment.org/wp-content/uploads/2021/07/2021_Efuels_in_cars_briefing.pdf
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Il. Consistency and efficiency: E-mobility

100%
B80%

66%
60%
40%
23% i 20%

>

1%

0%

Mitigation Studies
{81 Countries)

B Other Improve Strategies

B |nspection & maintenance

B Fuel Quality & Vehicle Emission
Standards Improvement

Intelligent Transport System

E-mobility

B Decarbonising Fuel

Fuel Economy Improvement
B Shift Strategies (Freight)
B Shift Strategies (Passenger)

Avoid Strategies

Source: Transport and Climate Change Report 2018, modified

Part II: Ways out?
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Il. Consistency and efficiency: E-mobility

Electric car registrations and sales share in China, United States, Europe and other regions, 2016-2021 Open 2
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https://www.iea.org/reports/electric-vehicles

CARL
VON

OSSIETZKY
universitat|OLDENBURG

Part Il: Ways out?

Il. Consistency and efficiency: E-mobility

Increased annual demand for materials for batteries from deployment of electric vehicles by scenario, 2018-30

600 Cobalt 600 Lithium 2500 Manganese 2500 Nickel class|
o 500 500 2000 2000
2 400 400 *
E 1500 1500
2 300 300 ®
© 1000 1000
@ 200 200
= °
. . . - ._! . |
1 \ NPS [ EV30@30 ‘ \ NPS ! EV30@30 1 \ NPS \ EV30@30 \ NPS | EV30@30
2018 ‘ 2030 ‘ 2018 ‘ 2030 ‘ 2018 ‘ 2030 ‘ ‘ 2018 2030
Note: The battery chemistry mix considered for 2030 in this analysis is composed of 10% of NCA, 40% of NMC 622 and 50% of NMC 811
Current demand: 71 kt/a Current demand: 292 kt/a current demand: 3000 t/a
Total reserves: 8.3 million tons Total reserves: 22 million tons T PR
o L - otal reserves: 89 million tons
www. statista.com/statistics/875808/cobalt- Global lithium demand volume by application https://www.statista.com/statistics/273634
demand-worldwide/ 2020-2030 : : '

/
Source: https://www.itf-oecd.orqg/sites/default/files/docs/iea-global-ev-outlook-life-cycle-analysis.pdf



https://www.itf-oecd.org/sites/default/files/docs/iea-global-ev-outlook-life-cycle-analysis.pdf
https://www.statista.com/statistics/273634/
http://www.statista.com/statistics/875808/cobalt-demand-worldwide/
https://www.bing.com/ck/a?!&&p=baf962363ac6ca32JmltdHM9MTY4Mjk4NTYwMCZpZ3VpZD0zNWE0YWNkZS04MTg3LTZiMjUtMGIzOC1iZDc3ODA0NzZhNzQmaW5zaWQ9NTQ1Ng&ptn=3&hsh=3&fclid=35a4acde-8187-6b25-0b38-bd7780476a74&psq=global+demand+lithium&u=a1aHR0cHM6Ly93d3cuc3RhdGlzdGEuY29tL3N0YXRpc3RpY3MvMTIyMDE1OC9nbG9iYWwtbGl0aGl1bS1kZW1hbmQtdm9sdW1lLWJ5LWFwcGxpY2F0aW9uLyM6fjp0ZXh0PUluJTIwMjAyMCUyQyUyMHRoZSUyMHRvdGFsJTIwZGVtYW5kJTIwZm9yJTIwbGl0aGl1bSUyMHdvcmxkd2lkZSx3aWxsJTIwaW5jcmVhc2UlMjB0byUyMGFwcHJveGltYXRlbHklMjAyLjUlMjBtaWxsaW9uJTIwbWV0cmljJTIwdG9ucy4&ntb=1
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Part Il: Ways out?

Il. Consistency and efficiency: E-mobility

Electricity demand of transport sector (including international air travel from Germany
and sea travel with German ports) in relation to decarbonisation strategy Figure 7.3

1,000

914

800
g 2015 gross electricity production in Germany

[
=

S 600
S
£
E- Fuels: k5
- -

ships & planes £ 400
T
a
w

200

0

Electricity-based fuels Direct electricity
scenario consumption scenario

Direct electricity consumption M cElectricity-based fuels
Source: AGORA 2017
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Ill. Sufficiency: Reduction

100% - B Other Improve Strategies
B |nspection & maintenance
80% B Fuel Quality & Vehicle Emission
Standards Improvement
66% .
Intelligent Ti rt Syst
- - ntelligent Transport System
E-mobility
0% B Decarbonising Fuel
T Fuel Economy Improvement
23% ‘ 20% M Shift Strategies (Freight)
. Demand
B Shift Strategies (Passenger) .
1% reduction:
0% Avoid Strategies 34%

Mitigation Studies
{81 Countries)

Source: Transport and Climate Change Report 2018, modified
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Ill. Sufficiency: Reduction
Pictures from Corona-Crisis

CO,~Emissionen in Deutschland
In Millionen Tonnen CO,-Aquivalent Global Co2 emissions from transport, in Gt
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https://www.iea.org/data-and-statistics/charts/global-co2-emissions-from-transport-by-sub-sector-in-the-net-zero-scenario-2000-2030
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